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Summary of research results  
Exclosure productivity improvement 
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Biomass production: Benefits from and best options for upscaling exclosure 
restoration 
(Results are for year 2 of implementation; 1 highly productive outlier site was excluded) 
 




Step 2. Select 
soil constraint, 
if any 














No treatment 2.5 -  
4 
Desho grass  5.6 86 1. Desho grass 
Rhodes grass 2.3 38  




No treatment 3.9 -  
8 
Desho grass 10.4 100 1. Desho grass 
Rhodes grass 3.7 100 2. Rhodes grass 





No treatment 7.1 -  
6 
Desho grass 12.4 83 1. Desho grass 
Rhodes grass 5.8 100 2. Rhodes grass 




No treatment 10.1 -  
3 
Desho grass - 33  
Rhodes grass - 0  







No treatment 7.3 -  
3 
Desho grass 6.4 100  
Rhodes grass - 0  
Weeding 7.4 - 1. Weeding* 
*Since swamps usually have productive grass, it is best to weed the existing grasses. In swamps, desho grass 




Best performance: Revealed preferences from spontaneous* upscaling of 
exclosure productivity improvement by planting improved forages  
(*Spontaneous = conducted by the community exclosure user group. The only incentives provided were 
seeds and cuttings, and transport for the seeds and cuttings. No incentives were provided for plowing, 
fencing, weeding, manuring, or any other operational or input costs.) 
 












Red soil  
 














































        Total improved forage             3.7 
        upscaling area (ha):  
 
 
What causes benefits from these restoration approaches? 
• When degraded and overgrazed grasslands are closed to grazing, they normally remain 
degraded for many years due to an abundance of weeds and poor-quality grasses. These 
areas need a “push” to improve; doing nothing after closure is not effective. 
• Weeding is the most commonly used approach for improving exclosures because it reduces 
competition and removes weed seeds, although weeding effects are slow and weak. 
• Plowing and planting improved forages can be effective because it removes bad grasses and 
establishes better grasses that provide greater benefits more quickly. 




What are the advantages of these restoration approaches? 
• Low costs can improve community acceptance and buy-in. All of the approaches tested have 
little cost (e.g., no fertiliser in improved forage plots). 
• Quick benefits (where feasible) improve community acceptance and buy-in. Improved forages 
that establish and produce benefits quickly are desirable. 
• Desho grass (Pennisetum pedicellatum) is most likely to succeed, easy and fast to establish 
from cuttings, and produces large quantities of biomass rapidly. 
• Desho grass (Pennisetum pedicellatum) and Rhodes grass (Chloris gayana) are of higher quality 
(higher digestibility) than local grasses. 
What are the disadvantages of these restoration approaches? 
• Benefits from weeding are slow over several years and systematic weeding requires annual 
organization.  
• In swamps with good local grasses, weeding remains the best option. Rhodes fails and desho 
is an invasion risk in swampy sites. 
• Rhodes grass is most likely to fail, and is more difficult to establish. 
 
 
What does this mean for your management decisions? 
• For cut-and-carry fodder production from exclosures, it’s best to invest in good 
management. Doing nothing is not an option. 
• Several options for exclosure productivity improvement are available given ecology, time, 
labor and risk: 
• (1) Weeding is slow and requires organization; 
• (2) Rhodes grass is risky, except on good soils suitable for crops that may be likely to 
be converted to cropping; and 
• (3) Desho grass provides the greatest short- and long-term benefits at low risk and 
low cost.  
• In swamps with good local grasses, weeding remains the best option. Rhodes fails and desho 
is an invasion risk in swampy sites. 
 
 
What would help to make these restoration approaches more effective? 
• Fertilise exclosures with manure – minimum 50 kg/ha during planting (chemical fertilizer is 
not recommended, unless it is added every year). 
• Compact red soils while planting Rhodes grass (as for teff) to prevent seed loss in runoff. 
• On rocky or shallow soils on steep hillsides, strip-planting of desho is the best option—
plowing 20 cm strips of desho separated by 80 cm spacing is recommended. 
• Over-sowing with seeds of leguminous forbs such as clover can improve forage quality and 
help maintain soil fertility. 
• Planting leguminous shrubs or trees such as sesbania or tree lucerne can improve forage 






















Research methods summary 
 
A research needs assessment was conducted in 2016, after which a draft action research trial 
protocol was prepared and circulated to our research partner in Amhara Region, the Community-
Based Natural Resource Management project (CBINReMP), implemented by Amhara Region Bureau 
of Agriculture (Amhara BoA). Following consultation with the community members to be directly 
involved in the research, the protocol was finalized in early 2017. 
 
The action research trial involved several management options for improving the productivity of 
grazing exclosures, specifically weeding versus plowing and planting two species of improved 
forages—Rhodes grass (Chloris gayana) and Desho grass (Pennisetum pedicellatum). 
 
Each of the 24 research exclosures across eight woredas of Amhara Region had 1–2 research plots 
of 840 m2 in area, including control plots. The effect of the treatments were measured by comparing 
biomass production and forage quality (which was similar among the treatments, e.g., in terms of 
crude protein content and in vitro digestibility). Baseline measurements were taken early in the 2017 




About this brief 
 
The purpose of this brief is for presentation to communities and practitioners engaged in restoration 
of communal grazing lands who wish to use the results in decision-making for restoration. The brief 
is primarily to be used as a visual aid in community land management meetings and discussions, and in 
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